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Abstract 
This paper presents assumptions, structure and functional characteristics of so called Interactive Modular Platform for Fire Risk 
Assessment of Buildings, enabling processing of data with the use of information systems. The platform includes algorithms, mechanisms 
and procedures for evaluation of fire hazard in the buildings and other infrastructures, based on the principles of technical knowledge. The 
platform, which will be available for the users (designers, experts in fire safety, firemen etc.) in the Internet, will be accompanied by a 
handbook of basic knowledge in the scope of design of fire safe buildings, including guidelines for tools of fire safety engineering. 
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1. Introduction 
In Poland a main source creating fire safety criteria are legal regulations. Currently valid regulations are derivatives of 
Directive 89/106/EEC of 21 December 1988 [1] on the approximation of laws, regulations and administrative provisions of 
the Member States related to construction products. The directive determines the most important objectives and formulates 
basic requirements in order to ensure maximum safety level related to realization and utilization of buildings. Last year the 
above requirements were confirmed in Regulation (EU) No. 305/2011 of the European Parliament and of the Council of 
9 March 2011 [2] laying down harmonised conditions for the marketing of construction products and repealing Council 
Directive 89/106/EEC, which will enter into force on 1 July 2013. 
According to EEC 89/106, infrastructures as a whole and their specific parts must be suitable for use based on their 
intended purpose, with special consideration of health and safety of people having contact with them, through the whole life 
cycle of the infrastructures. In conditions of standard maintenance during economically justified operational period the 
infrastructures must fulfill the following basic requirements:  
a) load capacity and stability; 
b) fire safety; 
c) hygiene, health and environment; 
d) operational safety, availability of infrastructure;   
e) noise protection; 
f) energy saving and thermal isolation; 
g) sustainable use of natural resources.   
Principles on which fire safety is based are defined as follow: 
Infrastructures must be designed and performed in the following way, that in case of fire: 
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a) load capacity of structure to remain during a specified time period; 
b) formation and propagation of fire and smoke in the infrastructure is limited; 
c) fire propagation to neighboring buildings is limited; 
d) persons inside the building could leave it or can be rescued in some other way; 
e) safety of rescue teams is considered. 
With regards to the rules valid in Poland up till now, contained in § 207 paragraph 1 of the Regulation of the Minister of 
Infrastructure dated 12 April 2002 [3] on technical conditions for buildings and location of buildings, it introduces two 
significant changes included in point a) and d). The second modification is especially important. It consists in creating 
alternative to ensure safe people evacuation from each infrastructure during the fire. Up till now in Polish regulations such 
alternative has not been foreseen. Although for example in apartment buildings of middle and low height, similarly as in 
other EU countries, the obligatory technical conditions for buildings do not ensure possibility of safe use of vertical escape 
routes during the fire. Evacuation of all people from the building in case of fire is commonly considered as ungrounded, 
while ensuring suitable conditions for evacuation as too expensive. 
Presently, as equivalent solution to evacuation, providing other way of rescuing people is accepted. It can consider 
ensuring safe fire survival in the place of residence. Besides apartment buildings it concerns mostly high and high-rise 
buildings, from which evacuation - except floor covered by fire and floors located directly above and below – would be 
ungrounded. A main problem is posed by people of limited mobility, present in the buildings not specifically designed for 
them, at floors higher than first one, who cannot independently evacuate after stopping the elevators. For them, special 
compartments are designed, where they can safely stay until the end of fire extinguishing action, and from which they can 
be evacuated by rescue teams by mean of lifts. 
A significance of the first change in basic requirements for infrastructures – substitution of previous expression in point 
a) specifying load capacity of building as “time resulting from the regulation” by the expression “specified time” – is that 
this requirement determines possibility to fulfill requirement included in point d), specifying safety of the users of 
infrastructure. The specified time should be understood as time ensuring safe evacuation from the building, and with regards 
to particular buildings – time to put out the fire, if it is not expected all users to leave the building.  
The other basic requirements, similar as previously, boil to provision of the conditions with regards to: 
a) fire resistance class of the building, 
b) fire spread class by its components, 
c) Fire zone surface, 
d) distance between the objects, 
e) possibility of safe evacuation, 
f) access to infrastructure for rescue teams and possibility of safe and effective rescue actions. 
A current model for fire safety in buildings both in Poland and worldwide is based mostly on the technical and building 
regulations - prescriptive codes type. Such model is relatively simple to understand and follow. In the regulations, fire safety 
requirements are precisely defined with indication of the implementation method. This attitude does not require any 
calculations, except estimation of fire load capacity. Low flexibility in architectural design, lack of minimum safety 
requirement assumption, effects in the fact that the solutions adopted here are suitable only in simple construction projects 
including typical functional systems, such as: rooms, corridor, stairway. Formation of more and more complex buildings, 
especially commercial buildings and offices, requires searching and using of other technical – organizational solutions, 
resulting in achievement of the assumed fire safety level. In Poland, some flexibility of the functioning system, thus 
departure from technical- constructional regulations, has been foreseen in art. 9 of “Construction Law” act. A condition of 
consent to the departure by the proper state authority is a previously obtained authorization of minister, who established a 
considered code. However, such procedure is onerous and does not fulfill the expectations of the construction industry. 
Alternative for technical and constructional regulations of prescriptive codes type are so called performance-based codes. 
Application of innovative design model, mentioned above has been initiated in early 70’s in the United States. Since then it 
is being developed and implemented in more and more wide range [4–10]. Such tendency is getting more visible also in 
Poland [11]. A classic example of such approach to the design in the field of fire safety is provision in § 270 (Regulation on 
technical conditions for buildings and location of buildings) [3] related to technical conditions of building: „Smoke 
extraction system should: extract smoke with capacity ensuring that in time needed for people evacuation on the protected 
passages and escape routes smokiness will not occur or temperature enabling safe evacuation”. It is clear that the minister 
„gives” a lot of freedom to designers in selection of technical solutions that will ensure the achievement of the objective, 
defined in the considered regulation. Such approach has many advantages, mentioned previously; however it generates also 
some difficulties. They are mainly related to the access to up-to-date methods in the scope of fire safety engineering. There 
is a chance that in the following years this situation will change significantly for the better. 
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Therefore, in the Main School of Fire Service, the following project has been realized, funded by the National Centre for 
Research and Development (NCBiR), aiming at:  
a) development of demonstrator in a form of interactive modular platform enabling data processing with the use of 
information system, based on algorithms, mechanisms and procedures, for assessment of fire risk in buildings and other 
infrastructures,  
b) development of guidelines for fire safety engineering based on the up-to-date technical knowledge, being an integral part 
of the platform. 
2. Main assumptions and requirements for users 
The most important expected product resulting from the realization of the project will be a Interactive Modular Platform 
for Fire Risk Assessment of Buildings (IMPFRAB), supporting evaluation of fire risk of the designed building, based on the 
principles of technical knowledge. It will be a demonstrator of procedures when evaluating fire hazard in building and other 
infrastructures. The user will be given the possibility to select the modules according to the type of problem solved or 
indication (reference) to appropriate tools of higher order. Inserting data is to be supported by different questions depending 
on the context, comments, guidelines, as well as reference to repository of knowledge or other. 
In order to do that hierarchical procedural structure is being currently developed including suitable procedure applicable 
for most problems, which are posing difficulties nowadays. Some logical and functional networks are to be created between 
particular modules. Moreover, on the platform material, experimental and technological data bases are to be developed, 
significantly facilitating practical application of the designed tool. 
It is predicted that the platform will be developer in two languages – Polish and English. This will allow reaching a wider 
range of specialists, in consequence resulting in further development in the future.  
Recipients of project results, such as among the others designers, experts in fire safety protections, authorities of the State 
Fire Service and construction supervision, will be provided with repository of knowledge and handbook supporting 
application of fire safety engineering tools, containing discussion of issues among the others related to: 
• initiation and fire development,  
• activation of fire equipment, 
• people evacuation, 
• fire impact on structure behavior,  
• intervention of fire brigade, 
• risk analysis. 
In order to develop complete and useful product for its future users, very important for the authors of the project are 
consultations and opinions of research and technical community, dealing with fire safety, on each phase of project 
realization. Thus, at the initial phase of defining of end users needs, testing of prototype and finally after putting into 
commission. In order to obtain the aim, a realization team has developed a draft questionnaire, aiming at obtain information 
on the expectations of the potential platform users. Electronic version of questionnaire performed by X-Code, responsible 
for IT part of the project, has been placed on the server and is available in Internet. A link to questionnaire has been 
received by the members of project team. Additionally, questionnaire has been placed on the main website of SGSP 
(www.sgsp.edu.pl). Before development of the questionnaire, a promotional paper has been prepared and published, in first 
issue of quarterly magazine „Fire protection” of this year, containing objectives and assumptions the platform, while readers 
were encouraged to fill in the questionnaire. Distribution of questionnaires was also performed with traditional way, i.e. 
handed out to the group of students of postgraduate studies “Safety of buildings”. Based on the statistical analysis of 
questionnaires, which included: 
a) quantitative global statistics presented in tabular and graphical method, 
b) quantitative statistics grouped according to field of activity, 
c) percentage statistics, 
the following conclusions have been formulated: 
1. Among the respondents majority were designers, working in education, as well as surveyors revising projects. 
2. Most of them were using alternative solutions or solutions not governed by the rules, although almost half of respondents 
managed without it. They were mostly related to departures with regards to building conditions, fire roads and fire water 
supply. 
3. The platform should include the following components (modules), indicated by respondents, in order from the most 
desirable: evacuation (above 80%), selection of fire equipment, initiation and fire development, fire impact on structure, 
risk analysis including fire risk estimation for insurance purposes, intervention time of fire brigades (about 50%). 
Respondents have not listed any other modules that could be in the platform. 
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4. Majority (over 70%) of respondents answered that the platform should also take into account other standards than Polish. 
Most people indicated British and German standards (over half of respondents), slightly less – American standards, while 
fewest people indicated Scandinavian and french standards. 
5. Majority of respondents (over 70%) stated they were using only requirements formulated in regulations. Furthermore, 
verified physical relationships (over 30%) are used, while significantly much less the advanced simulation software 
(approx. 20%). The advanced software is used only by about 6% of respondents.  
6. Besides the fact resulting from point 5, the majority of respondents (over 90%) would like platform to contain 
implemented calculation algorithms of simple fire models, smoke extraction systems, etc. The most often listed are zone 
evacuation and smoke models, however best if there are a few possible to choose.  
7. For classification of material solutions in the scope of fire-resisting divisions, for which approval has not been issued, the 
most commonly used are literature references, as well as national and foreign studies. Slightly less material data bases 
and opinions of other institutions are used.  
8. Revision of structure fire-resistance most often is conducted based on the guidelines, instructions and Building Research 
Institute approvals, and less based on manufacturers’ information. Calculation methods contained in the standards 
(Eurocodes) are applied by approx. 30% of respondents. 
9. Most of respondents indicated that in the report printed from the platform, a description of the problem and input data, 
calculation results, technical data and other of the selected equipment, as well as description of the proposed solutions. 
Slightly less than half of respondents would like to have a name and surname of the user, as well as date and time of print 
out. 
10. Most of people would like the platform to include the following data: flammable properties of materials applied in 
building engineering (74%), data from standards and regulations  (66%), physical and mechanical properties of structural 
materials (66%), certificates and approvals (63%), HRR curves (63%), technical parameters of equipment and 
manufacturers data (57%), links to manufacturers’ websites (37%) and locations of State Fire Service (PSP) units (37%). 
Among other data explosive properties of stored substances and module related to design of explosive zones.  
11. Most of respondents (over 70%) considered recommendations resulting from solution of the particular problem with the 
use of platform to be acknowledged by State Fire Service, of course after thorough validation of the platform. It should 
be conducted mostly on the principle of acceptance by Control and Recognition Division of State Fire Service or based 
on the simplified verification of input data. A minority would like it to be performed on the general principles or 
automatically. 
3. Functionality of platform 
Based on made Assumptions and requirements of potential users a functional idea of IMPOZPB has been developed. A 
main menu of the platform, including options and sub-options shown in Fig. 1, has been obtained. A scheme of the main 
window of the platform, which would appear on the computer screen after user log in to the system, is presented in Fig. 2. 
The available platform functions can be conventionally divided into three groups: first one related to Polish regulations 
(Option “Polish regulations” marked in yellow on Fig. 1 and 2), second related to technical knowledge (Option 
“Handbook”, “Data bases” and “Calculations” marked in blue in Fig. 1 and 2), and third one Common containing options 
“Reports”, “Forum” and “End” marked in pink on Fig. 1 and 2. 
 
Fig. 1. A scheme of the main menu of IMPFRAB 
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Fig. 2. A project of the main window of IMPFRAB 
Below a short characteristic of various options of main menu is presented: 
Option „Polish regulations” 
Option „Polish regulations” is dedicated to: 
− Look over selected acts or decrees from the list, containing links to website of Sejm, containing original texts. It has a 
format of pdf file and is operated by Acrobat Reader, which enables among the others its saving on the disc or print out 
on the printer (sub-option “Legal instruments”), 
− Look over information on the selected standard, which contains its short description, price and link to website, where it 
can be purchased. The information can be saved or printed out using a procedure “Report print out” (sub-option “Legal 
instruments”), 
− Look over detailed requirements for the selected issue and particular features of infrastructure, developed based on the 
current regulations valid in Poland (sub-option “Detailed requirements”), 
− Show information on the departure procedure valid in Poland with regards to type of legal act, if a new building is 
designed or redesigned the existing one, as well as show information on different aspects related to selected from the list  
unfulfilled requirement (sub-option “Deviation from regulations”). 
Option „Handbook” 
Option „Handbook” is dedicated to: 
− look over handbook from the beginning. After selecting this option first site of the handbook will appear on the screen, 
− look over handbook by chapters. After selecting this option on the left side of the screen contents will appear containing 
links to particular chapters of the handbook. Clicking on the title of the particular sub-chapter will cause appearance of 
the first site of the selected chapter or sub-chapter. A maximum three level selection system is foreseen, 
− look over handbook by key words. After selecting this option on the top of the screen edition window will appear, 
dedicated to inserting of key words. After inserting and clicking bottom “Search” a first fragment of text from handbook 
containing inserted key word will appear on the screen. Next fragment can be displayed by clicking bottom “Next” or 
repeat the same actions sequence for other word. 
Option „Database” 
Option „Database” is dedicated to searching (with print out option) of data bases being an integral part of the platform. 
After selecting this option sub-options list appears, including basic types of created data bases, such as: Real fires, Project 
fires, Location of PSP units, Flammable materials, Building materials, Structural strength, Technical equipment, Risk, 
Evacuation. After selecting any sub-option another list appears, narrowing search of wanted data base e.g. in case of sub-
option “Technical equipment” it can be such items as “Sprinklers”, “Fire detectors”, “Fans”, “Smoke dampers” etc. Such 
lists will be developed later, based on the analysis of collected data. Most often they will contain tables with data, possible 
to enlarge or decrease, print out as a whole or in fragment on the printer, save to file or disc etc.   
Option „Calculations” 
Option „Calculations” is dedicated to: 
− calculation of fire parameters, evacuation times, degree of structure risk etc. with the help of simple analytical models, 
build in zone model or external models zone e.g. CFAST [12], field e.g. FDS [13], [14] or hybrid model [15]  after 
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selecting sub-option ”Fire models”. After selecting this sub-option user depending on the complexity of problem, 
compartments geometry etc. selects from the list, which model would like to use for this purpose (“Built-in zone model”, 
“Zone model CFAST”, “Field model FDS”). In order to facilitate this selection, suitable supporting information is 
displayed on the screen. After selecting one of the two first mentioned models, user should insert complete input data set, 
which is necessary to obtain the results. After clicking bottom “Calculation start” calculations are initiated and after 
longer or shorter time they are displayed on the screen in a tabular or graphical form. The results can be printed or saved 
on the disc e.g. for later viewing or printing. In case of remaining two models, only suitable information is displayed, 
containing guidelines with regards to their application and link to the website with free access to the software, manual, 
etc. 
− perform risk assessment (sub-option “Risk analysis”). After selecting this sub-option a list of objects for which risk 
analysis is to be performed appears on the screen. After choosing a particular object necessary input data for calculations 
should be inserted and clicking bottom “Analyze”. In consequence the results of risk analysis will be obtained, which can 
be saved on the disc or printed on the printer, 
− determine smoke extraction system for a standard building or for the atrium type building (sub-option “Smoke extraction 
system”). In first case calculations are realized according to Polish standards, while in the latter one selected from the list 
by the user or according to American standards NFPA 92 or British BS 7346-4:2003. In all cases after inserting 
appropriate input data and clicking “Calculate” calculations are progressed, resulting in smoke extraction system 
parameters (e.g. fans efficiency, smoke dampers surface). The results can be printed out or saved on the disc. 
Additionally, in this sub-option it is possible also to select particular components of this system, such as fans, smoke 
dampers etc. after clicking “Select smoke extraction system components”, 
− design of fire alarm system (sub-option “Fire alarm system”). After selecting this sub-option by the user, an external 
application is activated that enables design of such system. The user can use help option, which includes instruction 
manual of the software, 
− design of sprinkler system (sub-option “Sprinkler system”). After selecting this sub-option by the user, an external 
application is activated that enables design of such system. The user can use help option, which includes instruction 
manual of the software, 
Option „Reports” 
Option „Reports” is dedicated to look over and print of the selected report, which has been previously saved on the disc. 
First a type of report should be selected from the list (“Polish regulations”, “Databases”, “Calculations”) and next a specific 
report, with number, date and short description. After its selection it can be displayed on the screen, and printed when 
needed. 
Option „Forum” 
Option „Forum” is dedicated to communicate between the users of platform via standard Internet forum. After selecting 
this sub-option the user is redirected to the website specially created forum of IMPFRAB users on the server. 
Option „End” 
Option „End” is dedicated to finish the work and close the platform. After this selection, platform software and all open 
files will be closed and a return to MS Windows window will take place, from which the platform was started.  
4. General structure of the platform 
Platform structure should include its Basic functions, described in chapter 3. Below, on the block diagram presented in 
Fig. 2, a general platform structure is given, including logical sequences of actions performed by the software and the user. 
For examples Fig. 4–6 presents Block diagrams of sub-option “Detailed requirements” – one of the components of 
“Polish regulations” option. 
„Fire models” – component of “Calculations” and “Reports” option. In the scope of “Detailed requirements” sub-option 
the user can choose between the following problems: 1. Fire resistance of buildings, 2. Zones and fire divisions, 3. 
Evacuation routes, 4. Components of interior finish and standing finish, 5. Gravitational and mechanical ventilation system, 
7. Location of garages, 8. Temporary buildings, 9. Inventory buildings, 10. Fire dangerous materials, 11. Evacuation, 12. 
Fire-fighting equipment, 13. Installations and technical equipment, 14. Explosion risk assessment, 15. Water supply for 
external extinguishing, 16. Water supply system for fire-fighting, 17. Fire-fighting pumping station, 18. Fire router and 19. 
Settling a building project. 
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Fig. 3. The flow chart of the main part of IMPFRAB 
 
Fig. 4. Block diagram of sub-option “Detailed requirements” 
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Fig. 5. Block diagram of sub-option “Fire models” 
 
Fig. 6. Block scheme of option “Reports” 
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5. Conclusions 
A priority research area covered by the paper is widely understood fire safety of buildings, which should be particularly 
understood as safety of people. It solves a problem of decision support made by designers and surveyors, based on the 
technical knowledge, related to various solutions aiming at ensuing appropriate fire safety level of building or other 
infrastructures. 
Assumptions of the developing prototype of Interactive Modular Platform for Fire Risk Assessment of Buildings 
(IMPFRAB) have been presented, enabling processing of data with the use of information systems in the scope of 
algorithms, mechanisms and procedures of fire risk assessment in buildings and other infrastructures based on the technical 
knowledge. 
Main tasks to be done is development of some Interactive module, that would be used for successive introduction of key 
data on the investigated problem, and enable performing some calculations or redirect the user to the appropriate higher 
level tools. Data entry should be supported by contextual query variables, comments, recommendations and references to 
repository of knowledge and references. Such task requires systematizing and creating of hierarchical procedural structure 
incorporating suitable action mode applicable for most problems, posing difficulties nowadays. A crucial task is also 
formation of logical and functional networks between particular modules. Development of a few modules requires creating 
of material, experimental and technological data bases. These data will be used in the system and processed if necessary. 
Development of interactive tool supporting safety design at some level, will allow for quantitative evaluation of the 
selected components of fire risk together with possibilities of solving some particular partial problems. The results of work 
will provide methodical guidelines and set of data useful at the design of fire safe buildings. An immeasurable effect will be 
the extension of users consciousness with regards to application of technical knowledge for fire safety purposes. 
At the moment in Poland there is no software providing a complex support to designers of buildings for ensuring 
maximum fire safety of people present in that buildings. On the other hand it is commonly known that both in Poland and 
worldwide the aim is to design infrastructure with maximum fire safety level. In order to do that most often non-flammable 
materials are used or flame resistant materials, as well as special fire alarm systems indicating fire occurrence, and 
minimizing its propagation. The platform will include up-to-date knowledge on the problem and besides the specialized 
software it will also include development of handbook for designers of different type of infrastructures used by people. 
Therefore, it is expected that creating of IMPFRAB will be a fully innovative approach to the application of regulations 
contained in both standards and decrees of Ministry of Internal Affairs and Administration (MSWiA), related to fire 
protection of buildings. 
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